Determination of riboswitch structures: light at the end of the tunnel?
Riboswitches are gene control elements typically located in the 5' untranslated regions of bacterial mRNAs where they modulate the expression of associated genes in response to elevated concentrations of cellular metabolites. Metabolite binding stabilizes the evolutionarily conserved receptor domains and affects the folding of the downstream gene-controlling modules. About 20 classes of riboswitches display a large number of RNA sequences perfectly adjusted to bind their cognate cellular metabolites. The question of how riboswitches achieve exquisite specificity for various ligands has been answered for almost all major classes of known riboswitches by structural and biochemical studies of their metabolite-sensing domains. Here I outline the most recent additions to the growing collection of riboswitch structures, review the principles of riboswitch folding and metabolite recognition, and discuss whether this information can help us understand the details of genetic control and metabolite recognition in the riboswitches whose three-dimensional structures are not available.